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A bstract
A n e w Td ethod fo r e st im at ing dir e ct ly the latent he at fltlX in r egio n al fo r ested are afr o m
r e m ote,1y s e n s ed data and ro tlt ine data 7B e a Stl red at a mete o r QIDgic al obs e rvatpry is pr opo s ed by
ap p
■1yng th色 SiTRi lari ty the o ry of Mo nin - Obukhov . T he key i de a (Eq ･ 19) of the e sti7u atio n m et hod
is to e xpr e s sthe sp8 Ci fic hllmidity deficit &t, fore,st ca n opie s by a n a nalog y wi th t he r
L
elatio TI
de riv ed abo v e, betwe erL th8 te npe r ature de cpe & s e, ⅣD V Iand the s叩 Ci f ic htL 皿i d i ty defici t in te n s
of the n e wly defin ed evapotr 且n Spir
･
ation ind ic es .
1 . 1 FT R O DtTCT 1 0 甘
Th is paper at te mpts to de rive a pr8die,tiotl r elat io nsh ip of t he s urfac e t8 mPerattlre de cre a se
in fo r ested are a,and the n to de velop a m et hqd I.o e st im ate t,he latellt he at f lu x dir e ct ly fr
･ 川
reTnOtely s ensed Satel l i te data, ap plying t h8 凹o nin
- O btlk hov theo ry D n the atmo spheric bo u n血 ry
l叩 8 r flow . T he pre s e nt p a pe r de v elope s t he augm e nted s u m m a ry of otlt meもhDd pr e s e nted in t he
previo u sprel i皿in&ry pape rs (Kan eko a nd H in D (19 9 4)).
AB the e v apotr a n spir at io n in c r的 S 8 S, t he s tl rf且C e te 叩 eratu re fal ls by th色 ef fe ct of late nt
he at f la x. Hal let al. (1991) sho yT ed t hat t he c an op yt. 8 mpe r atuFe S 8 Stinated fr o m r e7B Ote S e ns-
ing c o r r elated w el l With t he m e a s u r ed c anop y tB npe r atu re . 凹e m a ni a nd Rll n ning (19 8 紬) r 色Iat･ed
the s u rfa c ete7uPe r atDr B tO N DV la nd s everal r 8 S e a r Che rs ha s d is c u s s ed th is TJ m V tr elat io nsh ip
s o fa r (Go w 月. r･d and Hope (1g 8 9), La r s s o n(19 93)).
I t is sho w ロilt t h is pal) e rt hat t he surfa c ete mpe r ature dec rease ov e rthe fo r 8 Sted a r e ais
r epr e s e E)ted as a fu n ct io n of the s u rfa c e(le af) tempe r atu r e; ”)Vl a Jld t he speci fic hu mi di ty
def icit at t he le af t8mper
･
atu r e, these fa cto r sbeing e st im ted by T H dat& ･
ln t he s e c o nd･pa rt, of I,his pape r, a )u 8thod of r emote s ensing d ir8Ct e St,im atio n of late nt
he at flu x in r egio n al a r e a cLf fo r e sts is pr opo s ed ap plyirLg t,he Mo nin
-O buk ho v simi la ri ty t h色D ry
alo ng wi t h t he t.hr p, e fa cto r s; le af te mperatu r efal l dtl et. 0 tr a n spir at io n e stiⅦ at白d fr o m T払, t･he
v alu e of N D V l d8 riv ed als o fr o mTM 8 nd r o nt irL e m et, e O r Ologic al data Ob taiTl ed at a n obs e r v ato ry .
Ho st m ethods of r e m ote-se rl Sing e st im tio n of the late nt he at f lu x r epo rt･ed so fa r a r e, to
しhe a llthors
' kJIOWledge , the ind irect m et hod wh ich 閃 ti)nat.e s t he latent he at flu x by subtract ing
fr o mt he n et r adiat io n t he s e n si b le he at f lu x 帥 alu ated by rem ote s8n Sitlg (fo r in sta n c e,
Ca rls o n eL al . (1 閃l), Segtlin a nd l t ie r (198 3), Pie r c e a nd Congalton (198 8), 凹o ran et 81 . (1989)).
SLlgi ta a nd B m ts a e rt (19 92) r e c e nt ly c alc ulated t he late nt he at f lu∑es by indirect esti加atiD 皿,
sho wing いI at しhe e stim ated v alu es w e r eg色n e r a11y in go od agree m e nt wi t h t he TB e 8. n flu 又e s obtain
-
ed by f iel d m e a s u r eln nL . Ta c onet, Ber nard a rid V i dal
-Madjar (19 86) de v eloped a m ethodolog y to
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pred ict Su rfac e f lu xcs by a D n e- d iJ - Sio nal bounda ry layer/v egetation/s oi l皿Odel o v e ,de n s e
v egetat io n, ap plyinglS n rf8 Ce te mperatu r e Ob tain ed by re motely s8nSed data .
6en e r 且1 1y speak iBg･ t he met hod of dir e ct est imatio 血 Of late nt he at flⅦⅩ is es s e ntially
s upe rio r to t he ind ir e ct on e bec aus e t he lat ter Aethod c alc ulate s the late ntLheat f lu x a s
r e si dtl al a nd is apt to in clude u nde sir ab le e r r o rs .
S in c ethe valQe S Of fo r e st bio m a s占 a r e n ot u ni fo r m s e a5O n &1 1y a nd spat ial ly , i ts ef fe ct
皿 ロSt be c o nside r ed in the r egional e stim ati10 n Of latent he at flu E･ T he a ut ho rs
･
m et hod Lake s
the fo r e st b io n 且S into ac c o u nt by d色fining a D ef fe ct ive le af a re ainde x (LA I).
T he a ut ho rs
'
pre s e nt m et hod c D nbin
-
e s t he t8Chniquc of r e m ote B e 皿Sing to e sti皿&te the
fore st e v apotr a n spiratio n wi t h t he w el トkn o w n simi lari ty t heo ry of 凹o niい O buk hov .
2 1 S URF A C E-TEE P ERA T V8 E F A L L B YFOR E ST E V A P O m AF S P I RATIO F
2
. 1 La nd Use in the Test Ar ea
Fig - 1 sho ws the ho riE D nt且I d istr‾i buti8 n
of la nd tl S e Sin the te st r egio n, Sh im a n e
Prefe ctu r e which is si tt1 8ted in t he w este r n
pa rt of Japa n. The la nd -tl S edata a r ede riv ed
fr o叫 D igi tal L8 qd lnforn8tio n s tlp pl ied fr o m
the Ge ogr aph ic al Sur vey ln sti tnte, Ministry of
Co nstr tl CtioJl.
Mats u eCi ty, 8t abo ut the c eJlte r of the a r ea
is t he adninistr 且tiv e c ent即 Of t he Prefecture,
with pDIpulat io n of 1 4 2･D OO･ a nd is s u r r o u nded bF
de n s efo r ests & s sho w nin Fig ･ 1 by symbol of tr e e.
之 1 2 Rel&t io 8 bety 巳e ZLSu rfa c eTe ■pcratu p8 a nd 耶 V I
T he s u rf8 C Pr te npe ratu r p･ Df fo r e 5ted r egio nal
JLPTt Se a
Ll t
h hu事
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F igu r8 1 ･ La nd us e of t he te st regio n in
S himall ePrefe cttJ r e.
&r e8 de c r e a s e salTn O St liT1 8 aly wi t ht he
in c r e a s p･ of NDV i by the ef fe ct of late Dt he at flu - 8uS ed by evapotr a n spirat ion of fo re st
F]
l
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Figur e 3 ･ Def ini tio n of the no r m al iz ed
evapotr& n5pir ati8 n inde x oq t he s c e ne
of E)May 1 9 9 0.
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As Ne 】RaTli. a Ttd Rn rLTlirLg (l
【)89a) r･ 叩 O rted firstly , t he s urface te叩 8 r attl r eis r elated to
MV l by Eq . (I),
T, : 0
･
･Nl】Vl ･ c (1)
whe r eT. is もb巳 S u rfa c et8 Tape r atn r e at fo r e st si te s, o a pr opo rt io n al i ty c o npsta nt, and c a
ca n st,a nt ,
2. 3 Ev 8pOtT
･ a n SPir at ion ItLdex (- q)
T he irlter C ept C O nthe o rd in ate (Le】Dpe r atu r e a xis) ill F ig . 3 T･ ePreS e ntS t he s u rfa c ete mpe r-
atur e aも the si te s whe r e v egetat io n is s c a r c e. The te mpe r atu r ede c r e a s e(c
- Tf) is d也e tD
evapDtr anSPir
'at io t)I
T he r ate of t,e lnpe P at. u r
.
a de er- 8 a S e
c一丁†
- ♂ =
‾ ■
N D V T
(1a)
c a nbe dp,f in ed a s t he n o r mal iz ed e∇apotr a n spir&tio r)inde x to ind icate the degre e of the ev apo
-
tra71 Spir at ion effe ct of v egetatio n (Ka n eko and Ⅱin o (19 9 3)). T he gr ad ie nt of t he r elat io n
chang es s e a s o n ally , sho wing that t he e vapotr a n spir8t io n is af fe cted by t he v a riat io n of
m etJe D r Ological a s w p,l l a s plaJltpbysiologic al c onditions .
1 t, is s o o n c o n c 8iv able that, the e va potr 8. I)S pir
･
atio n is ef fected ri ot O nly by the v eget8t,io n
b iD 皿a S S(NDV l) btlt als o by such facto r s e spe cially a 8 t he le af te npe r atu r e a nd spe c,i f ic hu mi d i ty
def ici t, . We have e又8min ed a v a riety Of c o mb in at,ions of t.he s efa cto r s With t he m ean V alu e s of
-a fo r e ach sc e n e. A cand i date fo r t he 7A O St ap pr･Opri且t.e f8.CtO r eXplaining -cr w a s(qe - qa);i . e .
the spe ci f ic hu mi di ty dp.f ici t betw e e nt he s atu rat io n spe ci fic hu mi d i ty qe(Tr､) at_t he
le af te血 l
pe r °.Lu r eT h a nd the humi d ity of air flo w qa . T he vahl e qc m e an5 t he hu mi d ity in si de t he
sto m 且ta .
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Figu r e4 . Relat,io n betw e e nt he n o r ln aiz ed
e v apotr a n spir atio n inde x - cr 8 nd t he
spe ci f ic hu]ui d it,y deficit, (qL･.(TT)-q｡)
betwe e nthe s atu rat i【】n spe cific llu]mi d-
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atld t he valu e q of air f
'
1ow .
Ql
l.5
I
.
0
0.5
0
1.5
(×)
ム Apr;I
E3 M8Y
o JtJM
0 August
x Noye nbe r
0 10 20 30
(×)
(q｡(T
I
E)-q.) (g kg
‾ 1)
Figu r e5 . . Relatio n betvtE) e ntle StD m atal
opening inde x β a T)a t he speci fic
l111qli di ty def icit (qc(T7 )- q ,) .
一
T he indf!Ⅹ - Cr incr ea se s iniい ally wi Lh t he in c r e a s ein t he hu mi di ty def icit (Fig . 4).
Wh i le. a s し11 e Vallle Of (q〔(T.-)- qa) ap pro aches rt e a r2 0(g kg‾'), t he index -cT S aturate s a nd
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begin s to de cl in e wiしb the in c r e a s e of the defici t(qe (Tr)- qa). As a f ir st ap pm xinatio n, t he
r elat io n sh ip is dese ri bed･by Eq . (2).
-
cr = β ･【q事 (T') - q｡]
2 . 4 S to JLaL&] OpeTliAg Inde x ( β.. )
(2)
As t he fore st transpir at io n m ay be propo rt io nal to the spe cific hu mi di ty def icit (q' - qb)
a s w el l a s t he sto皿atal ope ning, the pr opo rtio n all ty c o n sta nt β in Eq .(2) 皿&y define a
sto m atal ope ning inde 又･ ln ot he r W O rds , i ft he s u r r o u nd ing air bec o m e s e 且 C e S Siv ely dry, t he
pla nts wo ul d clo se t he sto IL atal ope ning .
Data of the i且de x β in Eq.(2) obt.aimed from te n T H
the inde 玉 β dec r e as es , a s show 皿 in Fig . 5 , 1inealy wi t h
defici t(qL - q.) e xc ept fo r t he winte r s ea son of 河ove TBbe r
c e a s e s c o 皿Pletely ･ T he te Tlde n cy m ay be e xplaiTl ed by t he
s c e n e sat di ffe r e nt se a s o n s show t hat
the i皿C r e aSe Of the spe ci f ic humid i ty
whe n t he e v apotr a n spir at icl n Of le & v8 S
fa ct that the la rge valtJ e S Of the
def ici t(qし - qd) c a u s ethe ston atal clo s u r eto r e str ain the
-
tran spir atio 皿 ag ainst ex c e s siv e
lo s s of w ate r fr D 皿 p18 nt ･ Fr o 皿t he r egre s sio n a n alysis ,
β = - 0. 0 3 7 8･(qc - q｡) ＋ 1 . 58
T he c o r r elat io n co efficie nt fo r the pre s ent a n alysis fo r
a r
-
e a al 川 ady r epo rted (Kan eko and rlin o (1 9!)4 ), t he valu e
the inde x β is 8印 re S S ed by Eq . (3).
(3)
a wi der a r･ e8 is r=0 . 7 31. ln rla r r O W e r
O ･ 7 1 of co r relat io n c o Bf f icie rLt
in c r e a s e sto O･ gl ･ The tw o c o □sLa nts of もhe r egr es sio n fo r m ula (3) depe nd匂d sl ightly o □ the
pla c e5 WheT
-
e vegetatio n and ge olo g ya r ed i f fe r e nt .
T hp･ inde ” f sto m atal (,pen享ng β s is defin ed s o t hat i ts v alue is
Df (0≦ β ,L≦ 1), a s
β ～
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.
F ig】1 r = ･ Relat io n betwe e nt he te mpe r atu r ede c re a se △T a nd t h巳 Valup･ s of 柑 = ･(qL7(T7 )- q 々) .
2
.
5 Fo r 皿ul& s o Jl- 0･ and T,
TD S u n m a ｢iz e ･. the cvapotr 8 n SPiraL io Tlinde x (10･ ) a nd t he s u rfa ce te 叩 e r atu r eT( a r e
1 102-
8 印 reSS ed. r
･ e sp 印 Liv ely ･ by
-o =[1. 5 呂10. 03 78(qc(Tl)-qB)](qc(T-)-q.)
T′ = a
-[1 . 58 - 0. 03 7 8(qc-(I..)](qE -q..)
･ N nV I
△ T = β(q. - q｡) ･N l川I
whe r e △T(:c-T') iB t he Le mpe r atu r ede c r eas e.
3. E S TJ H A T I O E O F L A T E m flE A T F L U X
3. 1 Basic EqtJ atio n
ITl th is s e ct io n, & rLeW m et hod fo r I.he e st im &ti() n of late nt he at fltl Xin for
･
e sted 且r e 且Sis
de v eloped ba s ed o rlt he the abov e dis c u s sio n s and t he 伽 71in-O buk hov simi la ri ty t heory . T he i de a
ha s be e npr
･
e s e nt, ed in Ka Tl eko a nd ll in D (18 g4).
Ac c o rding Lo t he Mo ni71
- Obuk ho v t he o ry (o rigirl al ly 凹o nir) a nd Obuk ho v (1E)54), fo r r efe r e n ce
at ha nd s e efo r in sta n c e, Lumley a nd P& n ofsky (19 64), 且a tlPa Ch a nd T ho 皿 (1g81)), t he late nt he at.
f lu玉 is e xpre ss ed a s
E = - p ltl. q . (8)
whe r･e p is the de nsity of air , tJ. m e a n sthe frictio n v elo ci ty, 1 is t he late nt heat, Of e v apo
-
r at io n, q . is the frict.io n Spe ci fic t川 ni d ity , defin ed by Eq .(9) a8
q , : 一両/U.
where 両 is the spe cit
-
ic hu mi d i ty flu x.
1Ategr al of the univers al fu TICtio n く占h in t.he Mo nill-Obuk ho v the o ry yields the fol lowing
e.qtJ ation betwe er( q . , qa a nd qf 且S
q｡ - q, =
生 【v h(E)- サ t▲(E ｡) I
/ど
whe r e
v h = S…{竿 dE , E : (z - dB,,L 7 E 匂 = Zo,i
(9)
(10)
(10a)
whe r e zis the heigh t at wh ich t he valu e s of wind spe ed I)a , aもnJo sphe ric te mpe r attlr. e T = a TLd
spe cif ic hu mi d i ty qa a r e m e a s u r ed; z8 the. r o ughTl e S Sle Tlgt h, dp the z e r o-pla n ed ispla c e m e nt,
E LbR d iln e r) Sio nle s sheight , a r)d /ど the Yo n Kar na n c onstaT)t, qr th8 Spe Cif ic hu mi d i ty o n gr o t)nd
s u rfac e■aTld/or o ver fore stc an Dpy . As far a s the gr o tlEld sロrfac e i5 nOt Wet, qT (qc .
T be wiTld spe ed aTld t he teTnpe ratU r e a r e W rit, e n in Le n s of t he integral univers al ftl n Ct.io n s
aS
U.
U｡ = ---一【サ m(E)-V n(E 匂)],
/亡
∂ .
T
.
- T, = - [V .L( E )-V h( E8)].
/ど
Ill Eq .(10a), L is Lhe 凹onin -O buk h8 V le rLgt,h derin ed by t he fol lo wir)g for m,
甘 Uミ
A
-
g O
whe r ethe friction te mpe ratL] re 8 . is def iTl ed by
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(ll)
(1 之)
(13)
0 ･ = 一 打/□･ (1 4)
wher e tl is the sensib le he LLt flux = 柁 , a nd g t he ac c ele r at io n of gr avi ty . T he v altl eOf
す , t he repr e s e ntativ e potential te Jmpe ratロre , is def in ed by t he fol lowing e3'Pr e S Sion s o a s t･o
in clude the co nvect io n effe (.･t or t he 且V e r age S u rfa c ete叩 e r atu r e T; in s n r r o n nd igs jnto the
leaf te 7Dpe r atu r eTr of t he fo r e st si te c o n c e r n ed,
7T = (T= ＋ Tt)/2 ･ 【15)
T he s u rfa c ete mpe r atur e T･ is de rived fr o 皿La nds at T H･ The te mpe r atu r eT言 is dete min ed eithe r
als o fr o mLa 皿ds at TT4D r an ite rat ive c o mputat io n to be e叩 Iain ed s ubs equ e nt ly .
T he fu ctiD n al fo r m of くd propo s ed by 8u singe r (198 8) a nd Dye r (1 97 4) was ap pl ied .
3 ･ 2 Estil at i8 n Of at1 0 SPhe ric stabil
L
ity I by TH a nd , o .t in e 18te O rOlogical data
Eqq at io n s(l ea)I(l l), and (1 3) le ad to the follo wing wel l know n relat io nship,
E = E` ¢孟(E)/d h(E ) (16)
whe r eRi m eans th色 E ich& rds o - umbe r wh ich is 8ppr D ヱim ated by the bul k R ichards o n n n mber a,
8 = 晋計(a - dB, (1 7,
3, 2 Ilete o r ologic &1 1】at.a Avai lable
T he r o nt in pr mete o r ologic al data a re me a s u r ed at t he Hatsu e m eteo r ological obs e r v atory,
･
i ･ e ･ t he air tB皿pe ratu re a nd t he hu 机idi ty at t he height of l･ 5n , a nd the wind speed U｡ at z =
26 . 7IB fr o mthe gr o u nd .
S in c et he a r e a C O nC e r n ed is r elatively f l8t･ t he atmo sphe ric stabi l i ty c o ndi t ion is
u nstab le ”d t he air m 且S 畠eS a r e Well mixed by fo rc ed the r m al c 8 皿VeCtio n. T he s ame m ete o ro-
logic al cond itio n s a r e xpe cted tD Pr e vai lat the highe r le v el in the nixing (surfa c ebo u nda ry)
1a y8P O ve r t he study 且r e a･ 恥 r e o v e r･ ne a rly ho n oge n equ e sla nd us e 叩 r e ads wi dely a s sho w nin
F ig 1 1 ･ Co n sequ e ntly, t he simi la ri ty t he o ry Df 如nin - Ohukhov in t he Snrfa c ebou nda ry laye r c a n
be ap p一ied with t he c 8 m O n us e Of Ua ･ Ta r a nd q = o v e rt he te st a r e a. T he valu ” f B wh ich
sta nds for 艮I is c alculated from T Hand r o utine mete o r D18gic al data ･ Cons eqDe皿tly the valu e of
E can be dedu ced fr o TmEqs . (1H) 且nd (1 7).
3 ･ 4 Defini t io n of E ffectiy e Le af Are a Inde x (a ND U,)
T he values 8f N D Vl have 且1r eady r e cogniz ed by Ne mani 8 nd 加 n ning (1989b) that tho s e have a
logari t hmic r elat io n ship wit h le af a r e ainde x (LA J).
hl u rba n a r 組 S Whp･r - o v叩 etat io 8 e Xists ･ L h8 陀1u e Df N D Vr ap pr oache s a liAi t of 1 0. 1 .
on t he ot he r ha-nd ･ in de n s ely fo re sted a r e a s
, the su rfa c ete mpe ratu r e s c a r c ely fal ls wi t h the
in c r e8S 8 0f m V l, afte r t he v &1u 8 0= Ⅰ)Vl r ea che s a value of O･ 5 a nd NDV I be c o me s nea rly
co n stant in de n s efo r esLs ･ Co n s eque nt ly, a n effe ct iv e leaf a r e aindex is defin ed as follo w s,
= 0 (F D V Iく N D V l白)
N D Vl- NL)VIP
何D V I川 q
- N D VI(I
(N DV l8 ≦ N D V l≦ M V I[ ”)
(1 8)
= l (ND V 】> ND V It ｡ a)
whe r eN DV78 take s a valu e Dr -0 ･ 1 r(- ㍗ no vegeLaLio n are a s, a nd ND Vrl M is giv e n a v alu e of O. 5
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in de n s efo r e sts ･･
Fr o mthe def init,io n of N DV王 , t he m e a ning of t he w o rd
■
ef fect ive
'
te ar a r e aden si ty iB a u ni tpix el but als o thp･ richn 8 S 5 0f chlo r ophyl l
are a (
-t ively tr a n spir at ing ･
3. 5 Expr e s sio T) Of Spe cif ic rltJ mi d i ty Def ici t o n
Gr o ur)d Su rface
co n si de ring I.he fa cts t hat I,he p m f i le 8f
q(spe ci fic humi d i ty) o v p･ r t he ba r e s oil s u rface
is a ppr o ‡im ately c oTISt･ a nt be c atlSe bot h oで D e a r
･ly
Z er o V apo u rf lu x frDn the gro und aJld of viole Tlt
turbtl e nt nixing, aTld t,hat I.he valu e of q ove r t he
up pe r part (ヱ= Za) of t he mixing laye r
- is n early
c oTI Sta nt (i. e . qq , b a r . = q d.b . , e = q｡ . . ., e a t),
and that the hu Tni di t.y defici t at t he fo r e st, c ar) Op y
(qf-q.) is pr opo rtio nal to t he e v apo r at io n f lu x
fr om i t de rived in the pr e c ed ing s e ct io n, t he
a ut ho r spr opo se the r elationship of Eq . (1S) from
t he.■a r) ale)g y wit h Eq .(7).
qr - q｡ = a,
･
a ND Ul
･ β ･.(q . (T')- q.)
T
E=
6qO
>
E.J
4
4OO
2m】
6
'
10
.
2 D
No rnbl 【zed
r eflects n ot O nly t he
in forest le.a v e s wh ich
Fo pB 8t
I,環 D
o.2 0.4 0.6
耶VI
D】f7M DCO VegBtatiq R[11dex
F igu r e7 . Eelatio 71betw 8ell NI)V Ia Tld
late nt he at fltl XE‥ estin at8d by n e & n s
of Eq .(2 0) toget he r wi th Eqs . (4),(1 0),
(16) a nd (1 8).
(1 9)
whe r e EtND U】 is t he iTlde x of ef fe ct iv e leaf ar e a, β 与 7R e a n St he ir)de x of 5tO 7Batal opらning (Eq .
(4)), a nd a ,. is t he c o nve r sio r) c o efficient wh ich is 5 ele et. ed s o t hat t he co ef fici8 nt 皿ake sもhe
late r)t he at. f lu x E at de n s efo r e st,s (ND VI)0 .5) eqL) al to t he n et r adiat io n.
3
.
6 Est ilation For 皿t1 a of the hat.ent. EEe at F lu x
lr) s e rt.io n of Eqs . ‖0).(ll) a nd (19) into Eq .(8) yiel ds I.hp, fin al e xpressioJl for I.he lateTlt
he at flux a s Eq .(20)
o iK 2
Ee
( E )- V m( E8)i.[V h( E )-サ h( g払)】
U(z)I (ac a N DU 【β s)･ (qc - qa). (2 0)
In ot he r W o rds , E← is a ftl n Ctio n Df t he atm o sph白 ric stabi l i ty L o re , t he wind spe ed Ua .
t he ef fe ct.上ve le af a r e ai皿de x αM ｡ U ., t he hu mi di ty defici t(qe - q｡), a rld t h色 StO皿at且1 ope ning
β 5 ,
E. = flln(tJ‥ L(E),( ‡NLJ UJ ,β 5 ,(qc-qa)1 (zl)
whe r e αN M I is a fun [!t io 71 0f NI)V I & nd β , wh ich is give n by Eq .(4) depe nds o n(qc-q｡) as w el l
a s T† (le af te mpe r atu r･ e) t hro ugh q .･(T,).
4
. C O N CLUS ION
Tle S u rfa c et, e7Rpe r atll r efal ls wi t h t he in c r e a s e of N D V Ia rid i t is als o affe cted by t.he
hu mi d i ty def icit betw e en t he s at. P r at.io71hu midity aL leaf temperatu r
･
e a Tld t hat of air flo w. ThQ
r elat io n is de riv ed a s E(I .(fH fr o mt he a n alysis of T M d8La . S in c eqLh is a fuTI Ct io n Df T‥ a nd
△ T= β (qL-(1一 ) ･ N D Vl, s olll= o n of Eq . (8) wi llgiv e e xpl ici t ly t he v alu e of T. wi t hpa r a m 8t,白r S q,
a tld N D VI
. T he. dp, c r e a s ein t he s u rfa ce te mpe r atu r eirk fo r e st. ed a r e a s r ef le cts t he ef fE! CtS Of
e Vap()L｢ a zI Spir at,io tl.
Ba s ed l)Tlt.he abo v e r es ult, a n ew m ethod fo r p, st,im at ing the late nt heat, f lu x O ver fo re sted
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Ba s ed o n Lらe abo v e r- e §ult, a.ll e W )R et hDd fo r e st iIB at ing the Latent he at f lux o ve r fo r estp.d
a r E'a S fr D Jut he st] r-fa (l ete mPe r atu r
- e data d8 riv ed by the re10tC S e n sing te chTLiqu e as w el l as
ro tJtiTIC dat. a (】bse rved at, a mete o r oJogi【: al ob5 e r V aLD ry ha s be e rLpr oposed by ap plyiJlg t he Honin-
O bukht)v si)Ri laritF t heワry . T he laLe rlt he at flB 3(is sho w nto depe nd o n s u ch fa･ctors a st he
valu e of N DVt, tEle Spe ci fic huE)i di ty def ici t, t he te ar I. e mpe rat口r
Le Which effe cts the sto m at&l
ope lliTlg fo r ra r e st. to c o nt, r(‖ tran spir atiD n.
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